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Abstract of JP2000357842 
PROBLEM TO BE SOLVED: To provide a 
semiconductor laser using nitride based lll-V 
compound semiconductor which can easily realize 
decrease of a driving voltage, stabilization in 
transverse mode, increase of a divergence angle of 
beams in the horizontal direction of a far field 
pattern, prevention of deterioration of laser 
characteristic which is to be caused by irregularity of 
the form of a resonator end surface, and 
improvement of noise characteristic. SOLUTION: In 
a GaN based semiconductor laser of a refractive 
index waveguide type in which Si02 current 
constriction layers 1 1 absorbing no lights from a 
GalnN active layer 5 are formed on both sides of a 
ridge part 9 composed of an upper layer of a P-type 
AIGaN clad layer 7 and a P-type GaN contact layer 
8, tapered regions 9a whose width decreases from 
the central part of the resonator lengthwise direction 
toward both ends of the resonator lengthwise 
direction are formed in both end parts of the ridge 9 
in the resonator lengthwise direction. The central 
part of the ridge 9 in the resonator lengthwise 
direction is made a straight region 9b halving a 
constant width. The width W1 of both ends of the 
ridge 9 in the resonator lengthwise direction is made 
at most 3 &mu m. The width W2 of the central part 
of the ridge 9 in the resonator lengthwise direction is 
made at least 4 &mu m. 
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[00013 

■f*t<offt9. «ft=. nuts 1 1 1 -vKft^«»* 
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[fi£*^ft«] GaNtttft$*l&flMfeai I I-V 
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S# SLX-mhlxhltT < * 9<mft$L%t $ fix \ M> 
4 0 0 n mjRrSlcO^«^*Jf#4»^l. £ b frb , ffiKJ* 
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[0004] E4i3j:V05K.7jrf idle. ZVM&V) 

(Ala 03 )SSl0 1±;:7^K-r<0GaNA 7 
77110 2 M"LT. nlGaNay?? Ml 0 
3, nSA 1 GaN?77 Fll 04. Ga I nNgU 
11 0 5. pSAI GaN^yTll 06. pISA 1 
GaN?77 KJI1 0 7:J3j:tfpSGaNny:?? M 

10 8*«affll«$iXTV^4. 

[0005] pSfAl GaN?5'y FJBl 0 7<9jblSS 
10 feJ^pSGaNn^^Fll 08ii. 

i-|>^FU-FXF7^rSf)y 7xW$ ,: fi"&. » 
#109ti. ZtlbftpmA 1 GaN?77 Fll 07 
<9±l&fc «kt/pSG a N 3 ? Fl 1 0 9 til 
l£$iT.&y 7^USr^f . Z(0V 7^'Sl 09«£«3s 

9<rM ( y 7 xHfc i> ) wji. y », $;» 1 o 90s 

[0006] nlAlGaN;57HI104. Gal 
nN*Stt!105. pSA 1 GaN^f^77 , 1106*3 
20 itfpSA 1 GaN?77 FJB1 07<OT/f8Wi. 

^(O^-f^Tjkt. =5rfc. 05{cfcv^ti. ZMV® 

1 1 0K*tJCtl»a!^*^$it, £rit»»-fSSWi 

m^-maiix^h. 

[0007] y 7 1 0 90Mffll<7)^tCti. G a I 
nNffittll 0 5*>^OJtS:©'RL'5:V^S i O2 

«ii 1 i^«js$n. zi\\iz£r>xwmwmm 

S&ZfiX^h. Z<OS i Oi «85S**J11 1 m. n 
I3T-o®«S-|i6±i-«.A:ftC^^-fi?l l ocotOffitciK 

30 vbtix^b. ttz. znzoizv 7^'asi 09<m® 

T . 'J 7 i^gP 1 0 9 KttJC-f SS?^<0®Jf*3WS5< . * 

[0008] pSGaNrJy?:? FJI1 OSfcJtfS i 
O2 Wm&ft \ 1 N i/Pt/Au«ffitf> 

i^^pffliBffii 1 2* { ia*tfefi. *-*sn 1 ofcfiwe 

tSnlGaNny?? Ml 0 3±t(i. Ti/Al 
tgffitOip'Srniaimffil 1 3tfmibtlX^%. 
40 [0009] Cl<0tie3|W0GaN^SI(*U'— f9i 
M*JB»«ffl<i, 1T7 r -f 1 0 1 $:^O±tf0U- 

■ywafcjMW* g a Nm^i*^ mm 
m t&ztizx mmtifz&ommizZi o««s 

tlX^h. ZZX\ 1T7T'(7lSi&fflt^GaN5fS* 

m*mm.4*>x.<v*>7 (rie) tacioxiff 

>-^L. Z^x-y^y^zxm^ixf^nmtS (x 7 

50 mt£r)3i-yi-ymzbjmmx't>it.:it>. #m 
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«BTR»U j8«»« (FFP) KSUl#£t*. * 

ft*mtpb&mti*:\'-<fKtfv-7 r ■< rmsamx- 

m#i<-yx-tt. o-yvm?)m®m&tn.t% 
y 7 i o 9 \,znms>mt *mmm 
t <nmm$mL n c j: <o . iwtwtw ( 
#r&j ) * j/» i o 9 wtjtw*»*fcw fc& 

SEXTOS. wixtJ: 1 ?, CcDfi^OGaNaMNSttl/ 
[001 1 J 

X h 5 4 7*S!0 y . y itimZGi- 2. G a N^4W<*1^- 
■naswctt. iJcoi 5 traffic* KJt. 
[00 12] -f^fc^, 04«J;l/ia5CSrrfif*cOG 

'hJiwtlKLftJH. pSGaNay?? 

f 1 1 o 8 1 p mm i 1 2 1 on ? hraa*^ 

IBS&«E#U:#t&. ifcfc. Ga I n 

Nffittll 0 SC^tftfOfHWOff^M^L. ftttn 
^flttBtiikfciO. MWaw>±«fc9l»iB;: 

[0 0 131 ZCOXHZ, ft*<7)GaNi&¥3JttU-if 

W£3;umJ;7*>a OSK-fSdktf-fS-f. -tOft 

^fc. *¥ffi*-FCi«&0*-F#S&£'t£k. H£8S 

-ifjtoajswi, anwrtiagwfcu w-imtt»i»ft 

[0 0 14] ifcs GaN^^m»«sW— f*ftr<X9 

-j>.&ifi*)fte//tfmwg.x'hti\i. &mmztix^ 
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I.A 1 Ga As*^»«cU— f*A 1 Ga I nP&¥3» 

*^~y%ztmix. m±xmz&i^{mt& 

e//z. mtus- mjm±.iz&± ix*& mm 
*>*>. 

[00 1 5 3 Z<7>mc?>G<iN%*m&l'~f 

[001 6 3 ttchh. ®4tiS. V® 5 C**ttJlWG 
«t*T?Xv»^wJ:oT'J7^i51 09{C^iSt*S 
£&. FWRKflre-KaWKfe 

n*. r^x^wciiaw^ttT* 1 (2x10-3 

[001 73 ZZX\ 06tc. @4*5j:KH5(zS-tk 
h U- FX h T^co »J 7 yffiJt?r^t6G 

a Nmmfru-wzmim**- mmm-z* 

•f. 06t«v^T. «»<i'J7^'rt^lS»S*f*^A 
nSr^L, «Wftli';7^ew&^-f. i^s fflttAJi, 
GaNWfflSr*n = 2. 5 0 4 . fc&A =4 0 0 nm<0 
WfWi'CW 1 HO* 7 h*7$frT'*> 

(ST*S:#AL^k & OUS&JgtfalESA ncoT® ( A n 
30 =2X1 0-s) fcjj**. ^OGaN5R4i»*l^— f*at 

y 7^wf-oieai®j>f*SA n*5«tvy vsvwtHi 

A, «»«BfcJ:tf«H»THi<in:fB« (06*. ^48^ 
»Lfc»»> k^rv. ^Ol^. 'J 7^BWJi2^mlJl 

[001 83 tii. V7T47mtiLUzmZtiSGa. 

m^m^-fx-it. ?7tj rmmmtzmtetf 

40 4v^«>te. GaAsSScoio^^Og^SeLk 
aAs£SW>:A 1 GaAs^fi*!/- f^>A 1 

Ga i npmmitu—rvzot, mmwuxizx 
hm%imv>j&m t ®&x-m^. wtztn. ma 

£tm5iZ*11£fc<r>GaN%*m#\<'-<r<<Zii^X 
(i. «WI»2-PO*SSi«®*«. y 7^'«1 0 9C0S 

50 #03H*fc*<. wCO^kU. 07(CSrf«JS*IS®(7) 



04) 

5 

[0019] ^*H8iBO«Stt, ±*0J: i fcU-f 
l28fcJ;tfE9fc*Ot§&«-Srf. 08te, #&#«SiB 

««wm«*¥*m«)«# t Rs««85^±#^k m 

m^t. H84iJ:tfl39fc*JVvt. ttHAIiU^^R 
W-4/imfcLfc»#. ffi«B«'J»/S''<BW=3 JU infc 

fttRC Ji "J 7 vHW= 2 m k tfc**«l| 
ftfriR-f-. E3 8fc J 1X0 9 J 9, ftS5»«H<0«**<* 

*4.1ka%*»4. 

[ 0 0 2 0 ] Z 3 UdUMi. 9x-'vb»3V*:HH 20 

[002 1] ZZV. H8«J:VBI9*»fett, U-yS^W 
W#4 jum-3;um-»2jumk ttftfc/h $ < 

-rra, y-y^6w*«<-tstak\ #s#s«sbo<djb# 

<±fc*£Ofi& ) W^V*lz£hls~ m&<r)Mtetf 30 
BfcitSfU JKJ&^SS 9*»«±.f *. 

[0022] «3|W)GaNJ|M|s»flsU--irCtt, 
ftfiHBSffiSCAJ^S y 7vWVjW£<£4l3k\ B?9ft 

fo±wRj&&>£ t» y 7 s^Bwii»E< ?i z twist i 

[0023] L*» L«r*»4». *"CC**fc J: 3 te. ®& 
(OGati&mfcU—flZti^Ttt, msmEcoiftz 

vmtiwbiuM y 7 ynwoTiwi 3 * mSKtcMn 

Six*. *COfctf>. «6*<OGaN3RiNlflcW-fr , «, 40 

[00 24] ItztfiX. £<056BJOB«»i. 8SS«E 
0<£«, FOSSIL jfi«»«<9*¥#fo«0t'- 

A&*<9.a*>&±. ««wiB«w«o^<9y*tJt* 

fttJBv^fcWWtU-fMWW 4£ k fc&4. 
[0025] 50 
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[fBS£8?&-t4*:tf><D#&3 ±IBBW£ii)S;-f 4fc*J 

tc. zawm. %im%mmi<r>77v YMt. ss 
i <w 7 -y H«±o«ttik . mm±s>M 2mm.<» 

Sr3t$-*3{fcf!j&l I I-V&{tit[Wf^#*ffl^# 
fo*3#fofc«#«^4fw<-««*W-*-4£ k £ 

^ak-rstwT'fts. 

[0026] .KOJSfpffcfcwt, BftMSI I I-V& 
ft^BJ^SIMiGa. Al. In. BfcJtfT 1 rt^fc 
4SfJ: t )Slfnfc'>^<kt)iaja<OI I IftJcSSk, 
iKKkfeNS:**. t&SlzX-tXUZ UzAs£t:\t 

[0027] £<05ra^fcV^r . SffiSSWSJBW&flk I 
ttt. «ilf. IWti/yay (S iOt ) . BftS^Ua 

^ ( S i N ) ^k'<0^«c, AlGaN, GalnN. 
OaNft^aflSNjJRI I I -V8Ht£flj¥SW*. Zn 
S=5rkw I I -v I Kfl:^r«J^** { fflv^^&. 
[0028 3 ;*fcH-Cli> HE»«EEO±#S:«i 

ii. y -y > ? SPo«ig«s^[a]o+i*igp(ct}ft6ili3!» { 4 ix 

4 U— f Jt<0«t- H <i . 'J ••/ ^flt^SH JE^ItlOH 
Zt>lzimiz\i2um&.Tl,zmi1iZ>. 

[00293 ±&vx 3 izn&zixtzzn&mzxti 

+jl^fei«8l**l<W)WI»Kl»!*» 3 *|SjK:iB*«S 

ja»ft*rt^wiiBKatt*« J o t , 'J7 i-'soss 

IW^rtOWHBKIi tt4@^ ^ < IIS -> 
Tt>, -?-ixkliS4iC 'J 7x'S?iO«iSS^^|6l«+^ 
S(cfctt4 RSfiik*^* 4. vinfcj: 

tiD£#S-ffi^4£fc* { T'&40)-t\ ^«sU-if<?)ffi 
tmE^<S«-f4£k*<i!IfigTft4. £0»sfllC 
JUWCli, 'J 7x»O««S^[6)C0**65C*J{t4g 

<nwmlzmhm:^P.nS;XT^zwi\,tz^fe. mss 

1EE*±#S-ti-4£k^<. «^-H<0SSg^E4r 
i:*»T&4. 8S*-F<D£5£"ftt-0!,vtli, y7^'SBco 
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&K<r>mm*-v(r>m.*®mhzttfX' 

[0 0 30} 4fc, i^WUfciiltf, 'J-xS>»<0#S 

?>!mto1s—ft:%T < 8EOttiB(CfflH4lS-£. 
#T'&4. 4fc. £<7>PS. V yfUn&mZljfon* 

xmztiv&mis y * is&vyKmfkummmiz 

99 bm&m^itriz&mmmijfofov-j* 

mmmtbzttmmx'hi. 
i o o 3 1 ] ttz. zcomuzxtiu. y <? stooas 

ffi^#fc±4«ffi&W$^ffiT. SSfi«85<0±#. ^ 

0 s &S»iS©oJEm<0A'? -y arte J «, u-f»ti«0J» 
-fWk^BKWiOtHftCkfT'**. 4fc, U 

[0032] 

imnmmm cit, zevm<om&mzr>^ 
xmmzmiKtfbmTh. a*, iomwo^b 

■r. 

[0 033] 4-f. £^«WO»l««8iBl»fcofc>T 

rw*. Hi»jtt^H2tt, zamnmivxim 

JBfcJ:«QaNJMW*U— ££T\ Hlii 
ASH. 02te¥H0T-*>4. ;<0GaN*«*l/- 

■ftt, JKfr*#8SS*>fc<Wfc4. 
[0034] miti£XS®2iZ9jkt Z<V&\<r> 

If, cH^-t^r-fr^ffili^ryK-rcDGaN/N' 
•y7rJI2£:fl-LT. nlGaNa^; HB3. nl 
A IGaN??? HJB4 . Ga I nN?gtt£5. pSA 

1 GaN=*-vy7"JB6. pIA 1 GaN?77 KJH7i> 

nlA 1 GaN?77 K14*Jj:VpSA 1 GaN?7 
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•yh*l7«OAl««»i0litf6~8%fflrC*O, Ga 
1 nN8HM5<OI nttRttWitfl 5*«*T*4. 
C«)GaN3RiWW|cU-1fO«ta«±4 0 0 nmSS 
X-f>l. PSA 1 GaN4r^-/r*60Alffi« 
ti2 0%g«T'fc4. 

[0035] pfflAl GaN?9yK17*)±JMM3J: 
tfpSGaNrJV*? hfl8fi. -*|Sj{cSttt4r- 

^<0pSAlGaN^5-yH«7C0jJB»*{J:^pS 
10 GaNa>??tM8liZX')mtfL2tlt:V yfgtv 

•9-4. 

[0 0 36] nSAl GaN??>yF«4. Gal nN 
JSUJB5. pSAlGaNdfA"yr«6*JitXpSAl 
GaN?5-yH«70T«Si«i. -^rtfcBtttiBfJE 

fc. H2£*svvri2. 1 OCWJBfilWW* 

[ o o 3 7 ] y ••/ ^ 9 mmvmMt, mta, g 

20 a I nN«ttJB5*>fe<03KSr«URt*V>S i Oi 
8*iTV*4. £<7>S i 02 Hi. «©at- 

ff)mm±thizMzji^i oomizitmbti 
wuBwai lvmztiizktzt-iX. y»a*9 
mm^xT y Ttt<vmmmm&t¥mmiz 

30 izmtimmmtf&Ttz z t 

T. IHifcttWitf 2 x l 0-»JSLhteaiHr*i«. vlcOW 
'J y ^f*]^S©»St)f*JlA nteWtlf 2 X 1 
0-3(Cift«$n4. 

[0038] pSGaN3^?h«8J3«l:t/S IOj 

6nSGaN3^^^h«3±<Cli. WitfTi/Al 

[0039] 4Jt. £OGaN^¥#f*P— fOSftS 
40 IMBBtt. -t7r-fT*Klfc*fl5±©U-ir«Hlt» 
j£t4GaN^^*«i:*(c^Bg t*£ 

w*®TRStSa4£k^<. ClOV- 

[0040] ±aoJ: d (c«l«Six?t£com l ^)Hffe^ 
Bit J: |>Ga K%*m#U-fX'li. 'J -y >-'^MOlS» 
a*f*HAn. ^5r*>*> N y-y^'SS9{cW^-t-&SS^fc 

50 OttStf y y 9 4 tiift 4>ft4 , 



06) 



mmt^itm^Ltzmm^- v x-nmmh 

flTH*. Sfcfc, iOGaN^W^-lfTti. y 
•y y'SB 9 o*mft^aim(ctttt6ff ^TOttl* 

tzx *) . j: y-iom- H«55»efl:fcH* - k*«rtg 

[004 1 3 OTfc, ^*l<OSHeB!RfcJ:iGaN 

100 4 2] HlfcJ:tA02^tJ:3t, 
;<0G a NJ^I^^— f tC*5»t«> 'J y x8&9«i, #8 

»»*i*i«iwwo**i«ioiiw»c. ^ssm^mo 

tl. 

1 0 0 4 3 ] y -y i-^9 fcfcWC . 20 

<r>^n-oft$2Li -Hj-^^ias^ajR^^n* 

flitf. ftMlftL (L=2Li +L 2 . L2 

2 Li aL/10k«rtJ:3(catfii*. 
[0044] 4fc. B2(CftWC, Wi ttU-y5^»90 

*9o*s^#flo+^teait*«**t. 
9«>««rw>«fc»U liwttt, ASttJttrAo** 

SKEtJ»t*y •y>'*»9<0lS»T'<0SS-f&^. ZtlkW) 
7i^9<0SSKS«*|6]<0PiiBHfcfe»t6fiWi fcjct/ 
y y^90*Se»S*l«DO+*»K:fc»t5BW! tt. 
Wi <w 2 <y)SH$«:WfcLT^4. £ft<b<7>y 
•yxS?9c^Bf|^|6j«OPJSBffll2fc»tS®Wi fc«fctf 

y^y*9ow»fiW*m««wwiifc«»ti«wi «. 

SfcJfcfc. ifiiC<i. Wi S3/xm?5>OW2 S4;umi: 
fciJ^fcatffU J:9ff»fcli. 2jumSW> S3m 40 

Ji. Wi S2/xm*>-PW2 a4iumk«r6J:5teaitf<i 

[0045] ££-e. i«»l»WIW»tJ:*QaN 

£L=5 0 0/<m, y y^g9W-/tHW9aO* 
$Li =100wm, AM'-hfc«9b<0*3L2 = 
3 0 0 At m , 'J -y 3*1 9 «#HMM#fflaiWHItC*l7 
&4SWi =2Mm, •J-yi''gB9<0^fi«^(6]O4'*a? 
£*5ltl.i|gW2 =4MmT'A&. 50 
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[ 0 04 6 ] _ti$<0J: 0 izmf&ZtltzZCDfflXOmw 

gmmz i s g a n %&mfau—fnz£tui. \>ti> 
mm®&mfi<Dmii8&?>*ti<?ti?>%.mz. &g 

Hi fcS^MiH-if— ^-««9 a felrt* i k £ * 
0, &<9i3*8«Of!]£*ftS::ktfT*&4. 
[0047 J -f**)^. £<9g510H{SftHRfc<J:6Ga 
N3R4s»*U— ffcawai. y ■y**»9*g«HHfc& 
l<!«IWWfc'?-''MIWI 9 a i k t J: 0 , 'J 

7 ^?90&m&;fcfoOW$ffiC*5ttSllWi J: 0 

>;.yi;sii9«o^g«^^(<nowi«8iltfe^(S 
Wi £3,umfelT. ft{*WWi«R|^L^J:^fc2^mt 
K<W6USH£"C*->Tfe. -tfikliiiiU:, y-/^* 
«9«»WaHe5ri«I««Wi»fcJ3«t*«Wi 5:4/2 mm 
±, *flt«^li0II^L7t«t3C4/2mt^<S£t*^ 

T'Ofi«W^^iS«r&-k* { -e#«»f)T, iOGaN 

[0048] ^ Z<7M 1 <0Hifi»SSlt J:ti 
Of, BIWlSfcJJI8**£k<r<. m-Ytz&z 
m*hZliM®Xt>Z. mz. ^t8s^L = 500 
jum, r-^-fSlg9aO£3Li =10 0^tm, Ah 
l^-hfa«9bcO^$L2 =300>um, y»/> ? SS90 
ftJB*Sft*(6]WM4S®C«Jtl.ew 1 =2>um. y-/i/* 
*9^WHI**miO+A«telS<t4(IWi -4jumfc 
i«» 1 OieSWKBi: «t h G a N &¥«ttU 
— f*>*£, 04«itf05^-m*OGaN^^ 
«sU-if^fcV%T. rtfiS^L=5 0 0/2m, 'J-y^'S? 

1 0 9<0i|@W=3/2mt; L/c^J: 0 t«S3^? K 
B»£J£<kS«lk* t -C#l.(OT. «*-K«R«fl:* 

<tm i <r>%wemza\ \x a , y ••/ y» 9 a^hm; 

[aWiWBfciitt&ilgWi *<2AtmtcR«5fLTV^C: 

kfcj: 9 . y 7»r?xvaMte#«e.wifc** 

*-HO«»ftftt*W:i-£k*«ri6r*0 <S6# 

&vik* J T'Sl.ot', ttt-HiiySJltttm-Sc: 
k-t^rigT'^S. 

[0049] rw»lwW«fllHcJ:#Uf. 'J 7 

i;&9<?>#mmft<mm<7)T--'i-mm &x<n 

•)ft(9//«-J£<tl)C:k*«T&l.. iflCSDiT, wC^» 
flf 1 <7>%SfflMT\i . y -y i/« 9 o«m^*[SjwPi« 
ffi{Cfctt&«|Wi ^2jumfcS{<SSSil-CV^C:i:^ 

<5>Cfe*;$2\T^I». y»/^'»10 9<?D« 



1 1 

W^3^m<7)fie*C0GaN^»«cl^-ifT'«, &Wf 

igtcowuiiiwt'-jimtf me/we - x'hhMzn 
lx . y v m 9 <7y#m%m(omtiimzm& m 

w*©t:fflv^^. m±xmz&*ztimi^tt. 
mamffikiitovmmmizmimi t\m±tz 

fc<&%t?>Ztl,z£r), "mk?V9? bmtLim-z 
Mr? lizWJmo t'-A&tf 9£ e//<r>&kifth z l 

tfX'%*ti»>. mm^<mmmmmt>zttM 
tex-hh. 

[0050] tfi, znmm&mmzitM. y-y 
itmmsimiTfonmftmiziivzmi #2um 
tm<w&.&xx^z>zi<,zz.y) . im&ymmft 
mz*<m%) iz£it%m%£tm<7>&T. mmm 
zn-TMrnvgitzmii-z z t i . ; 

file* 1 }. WIS8iS^«o^'77='ffcJ:«.W-im 

mu-ftft^wkms* vxiuittfx-zh. z 

tf2umb&<m%.lSixX\^ZI:izXr). ZVGaU 

%>m#]s-f-m *)%iz x -*xmzti&&£^m 
»is<iS7t^, m r )Mzx^xm&zix&/'f xa&m 
■tz>zti>x'Z&. znm. zwrniomfflmizii^ 

Xit. 'J -y 9 tfO*«ll8^|4]^ifeaS^teftl, «sw 

2 2-. vvisu9cojm8&i}ftcommffiizm&m 
i titm.iz£<W!&fhzttfX'$hnx\ y-y^sis 

90#fE#£;fr[fnowss®K*><t6«Wi £W<-t*z 

C005 U &±o x o c, ckosi i nmsmiz xti 

mzm>ttmz<$wmrtt>T-'i-ffl&9 a t^t 
ftifiwi fci^y-yxgp^^^^^o^ai^fc 

.i£2£E-f.&.rk l^^-jt, c^sio^ 
tmmtitni. %T<z?$mcomizmitz. m. 
con® *g a *i%*m#u—r*®hz ttfX'% h . 

[ 0 0 5 2 ] mz . ;<0^BBom2OHtt^?StC'>UT 

a N%$mi*u—f<7>¥-wmx'b&. ;^2<o» 



07) 000-357842 ( P 2 0 0 0 - 3 5 7 84 2 A) 

1 2 

JB£ c UGaN$¥$#W<-- Ta-tX±.<7)\-l' 

nimx'V •v : JU9cr>m-'%iz2ht>. zom 
2nmffimz£ h g a Na^m*fltu-f ^s^tas 

is-rtmmzmsL2tix^&. 

[00 53] mizvk-tmz. z<n%2com3mtz 

&%irif>wmm><Df—'*-m9 a trnzmtrnt 

10 <7)®<r>*ti*ti<rM.mz. %-£<@Wi O^bW-hfg 
i&9cZ$hlZG+l. miZtmX. L 3 ^n*><0 
*M^—^$9c«D&$S:7j?r. ZZX\ Ztlb<T)X 
hU-Y-mmcit. V-yis&9<7>*mSHklTfi<r>m® 

miztiH&mzmzizwy b?*>KMzmbtiii><r) 
x-h*). ztit><r>xhu-hmm9 c<^$L3 wffi^j 

MSJS9c(0g$L3 «D±IWi. ^If2 0-2 5^m 

m&tzmtih. 

[0 054 3 ZZX\ Zff)m2^>mfSmi l zXlGaN 

SL=500miti > 'J •yxSB9«0-r-A-«B«9aC0^ 
SLi =1 OO^m, *«S^^rmo+*»^bW- 
hmmb(D%ZLi =250Atm, 
ffiSSmM^-h««9cO*SL3 =25^tm. >J v 

ismmmmmmmiztovzmi =2u 

m. y-y^'S|59<7)««lift*Kn^+ifeS5fcfctt«.ilSW2 
=4/xmT*£S. 

[0055] i«om2tfOH^ffil(I<}:I.GaN^^* 

k-if<o±ieJiW<ofl»«J4. m i <r)%wm&i h G a 
[0056] rom2<0||JfiJB®t:iatf. SI^IQS 

;<om2^syfe^)Bt*j^T:ti, y<yvg?9w«fi 

«9c^|g(tfeilT^6C:i:^± , 3s «fi»^J0I-f6 

y y s^»9^)»a»ft*«<oiwmt:*5»t6«t 

^(6jOpJgffltCt5»t«»y-yxgP9cOf§* t Wi r. *>^>, 

40 m^i>m**MiizmhV'jVU9ff)wmix- 
hhii %t-s*-z v ? 4 ~rm<F> y y xWiiS-^-f s 

[ o o 5 7 ] ja±. zco&tycrmmmz^xzm 
izmwitztiK zco^mt. ±&<?>%ffim£.®&i£ti 

[0058] «f»itr. jj^wss i a £v&2 nmtmm 

50 r-f. s £Slfc«fCi*i'bi:»'Sr*»*. «3t, 



C8) 

1 3 

[0059] Afmciiv ±&m inximiexto, 

WWW*5t-'*HW*9 atfOgi? Li . 0-/ : ^9<m 

y -y s/«9o*aa»2n^HJWfc>* b ^- ms«9 

cOft$La . 'j7y»9<0*fS«8«*|6jO]i|*lj{CtJ 
Z,mi Offili, m#J:tfSS2v7)g]^®£fcvrC¥ 

[0 0 60] ifc, ±atfOSlfcJ:tX®2^lll^B5^ 
iJV >T . 'J 7 im 9 02WJS:frfl^W^o*ft<E'*i 

^»9«PWIiBfciEWB«|5T»-9tt»J:v\ 'J 
7 xSS 9 ff)T -*"-Wk 9 a Ut . «^S^f6]<0*ifea? 

SfrOvtiJo. *fc, 'J 7^'g|!9c!0*«Sft*[&lco 
hffi«9b<9#$L 2 £0kU\ 'J 
7 i^'g? 9 **«W#fl«WWkO?-MHIWi9 a<0 
ttti. r-;N--$i$9ai}J:lX*hU-hft«9 

[0061]**:, ±awm i axt/m2<r>mmmi>z 

*>v>?l±, 'J7^'»9WPiiBltcS«>3i*<i6«8ER^l 

$l<0*mk LTJi. dftfcW-CttA 1 GaN. Gal 
nN, GaN3rifS>fiMI3lteR I I I -V«Hfc£*MH* 30 
ft, S i NfciTOlJW** Z n S&fc'co I I -V I 8Hfc 

[ 0 0 6 2 3 SMnm 1 *J.lflR20)MBMK: 

[00 6 3] ttz. u&nm i t$£v%2<nmmmz 

fcWCJi, &|gk LTtf7r4 7*K*fliVvo**a«. 
£*Ui. 7WNe$iLXZ\:*AmL, SiC 

S«L ZnOii, GaPMRfciffcJilVvCkJ^U 
**V*tt. CflfeOSJUeBftft* I I I -VflHte 40 

*l I I -VlMfc^HINHWWI*]WI8-«Sflfc, 
BMMrcK9*9Bfl**I 1 I -ViHfc-&«*«fMi 
GaN3HR0J:3&B-i13ftSI I I - 
V8s{b£Wm$tt*-<0 4, KhWm k t fflv >T t 

[00 64] ifc, ±»«0mifcilX»2(^tEM^JBtC 
fcVvCJi, iO^$:DH«jt (Double Heterostructu 
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re ) COG a N3R*«*U-1f fc«ffl LfcfltefcOlrVCR 
HJJU:**. C<0»HJJiSCH«Bt (Separate Confineme 
nt Heterostructure) OGaNMSMtU-- f jCJOTt 

[0065] 

*-/<mw**** i fc c«t o , y 7 y»» 
««w*rti»4»A»fc*Jtt*(B*j it* y 7 

Hft*rt«lWBBe*J»t* 6£ *K?ti8M1tti> £ k 
*<?i*60T\ igS&1EffOffi«, 3 

£#*>£k 

[an c*>jww>ii i oaaamz t & G a 

[02] iOJWWJBl^MttlWIBKliGaN** 
[03] £ <Vmm 2 O^SSJgSB^ <fc *> G a 

»ttu-iWW0-cfe6. 

[04 3 SaHOGaNJfMr^sV— ^O»S0'C* 

[05] {aW)GaN^W#l/-WiatJi 
6. 

[06] G a N&^ftW-if'Kfclt&S**- H«0 

[07 ] G a N*^KU-*te8»t6*»B»iH«> 

&. 

[08] GaN^^W-if^fc^SftJBSSSH^ 
** k ^BBRSt* k ORHS 7 * . 

[09 3 OaNJHHWW/— f fcfctt*#JS8«B*) 

1 • • ■■^yr^rmWL, 2 • • ■ GaW<»7Tl, 
3 • • • nUGaNny?? 4 • • • nlA 1 G 
aN^?7 His 5 • • • Ga I nN«ttJB, 6 • • • 
pSAl GaN#-^7rJB, 7- • -pSAlGaN? 
7 7H1, 8 • • • p!GaN3^?M. 9 • • • 
Vvim. 9a • • t-^-®1Ss 9b, 9c • • • 

xhu-hmi. io- • • s i o 2 wm*m* 1 1 

■ • • PfflSUSI, 1 2 • • • nfflj«ffi 
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